Karyotypes and information pertinent to genetic mapping of small mammals in remote areas of Southeast Asia are practically nonexistent. The diverse island complex of the Indo-Australian archipelago offers a unique situation to study the interrelationships of the taxonomically confused order Rodentia. Yosida (1969, 1971, 1973) reported karyotypes of two species of rodents from Makassar, located on the extreme southern tip of this Indonsian island. This report cites karyotypic infor mation of four species of rodents trapped in the remote central area around the Lake Lindu region.
Materials and methods
Live specimens were injected intraperitoneally with 0.01mg of Velban (Lilly) for each 3gm of body weight. After 1 hour the animals were killed with chloroform, and the large bones were removed from each hind leg. Bone marrow was inserted with a large needle in a conical-bottom 15-ml centrifuge tube and flushed with 10ml of 1.0% sodium citrate solution. Large clumps of bone marrow were homogenized immediately by gently aspirating and expelling them through a 1.0-cc syringe (T. B. syringe) without the use of a needle. The hypotonic suspensions were allowed to stand for a period of 20 minutes, then were centrifuged at moderate speed in a two place hand-operated centrifuge.
The remainder of the processing procedures for the bone marrow were essential ly those described by Patton (1967) and by Ford and Hamerton (1956) Wurster and Benirschke (1968) and include the female sex chromosomes.
Results
The karyotypes of the four species are as follows: Rattus hellwaldi (Jentink 1878) 2n: 34 NF 56 (Fig. 1) The autosomal complement consisted of five pairs of metacentrics, five pairs of submetacentrics, and six pairs of acrocentrics. The X chromosome is the smallest metacentric, and the Y is a very small component (microchromosome) the morpholo gic features of which are extremely difficult to determine; it is assumed to be an acrocentric.
The first pair of metacentrics is extremely large, almost twice as long as the next largest autosome. The remainder of the autosomes in the complement were uniform in gradually descending order of size.
Rattus hoffmanni linduensis (Miller and Hollister 1921) 2n: 42 NF 38 (Fig. 2) The complement contained 1 pair of large submetacentrics, (the largest chromo somes of the complement), 12 pairs of acrocentrics and 7 pairs of metacentrics, all in gradually descending order of size. acrocentric as typically encountered throughout related taxa of the subgenus Rattus, although no male specimen was examined (Duncan 1971) .
Rattus marmosurus facetus (Miller and Hollister, 1921) 2n: 42 NF 60 (Fig. 3) The autosomal arrangement contains 1 pair of large submetacentrics, the largest chromosomes of the complement, 11 pairs of acrocentrics descending in size from large to small, and 8 pairs of small metacentrics. The X chromosomes are assumed to be a medium-sized pair of acrocentrics. A male specimen was not examined; therefore, the Y chromosome is not described.
Rattus chrysocomus (Miller and Hollister 1921) 2n: 42 NF 58 (Fig. 4) The autosomes are as follows: 1 pair of large submetacentrics (the largest chromosomes of the complement), 12 pairs of size-graded acrocentrics, and 7 pairs of small metacentrics.
Figs. 3-4. 3, karyotype of Rattus marmosurus facetus. AFIP Neg. 74-5368. 4, karyotype of Rattus chrysocomus. AFIP Neg. 74-5371.
The X chromosome is a medium-sized acrocentric comparable in size to the fourth, fifth, or sixth autosome, and the Y is an extremely small (microchromosome) component assumed to be morphologically acrocentric.
The karyotypes of the four species are summarized in Table 1 .
Discussion
The genus Rattus Fisher is becoming karyologically more complex as additional taxons from the Malay and Indo-Australian archipelago are reported. In order for these findings to be more meaningful, it is advantageous to use the subgeneric nomenclature constructed by Ellerman (1949) either to separate or to confirm the taxonomically closely related taxa (Duncan et al. 1970 , 71, Duncan to be published, Young 1969). Subgenus Lenothrix: This subgenus has been described as karyotypically diverse (Yong 1969) having diploid numbers ranging from 36 to 52 and having definite allosome patterns within established groups. Rattus hellwaldi (Fig. 1) , taxonomically placed in this subgenus, typifies this situation; i.e., it has a diploid number of 34, a metacentric X, and an assumed acrocentric Y. R. hellwaldi differs karyotypically from related taxa by having five pairs of metacentrics, five pairs of submetacentrics, and six pairs of acrocentrics. The extremely large first pair of metacentrics, averaging 10 microns in length, and the diploid number (the lowest thus far reported for this subgenus) karyologically support the taxonomic classifica tion that establishes R. hellwaldi as a recognized species.
Subgenus Rattus: This subgenus contains the largest number of taxonomical ly named forms and/or related taxa and, thus, is the group with the largest karyologic representation.
Three taxa examined, R. hoffmanni linduensis (Fig. 2) , R. marmo surus facetus (Fig. 3) , and R. chrysocomus (Fig. 4) contain karyotypic features similar to those of reported related taxa in this group (Duncan et al. 1970 , Young 1969 , Ray-Chandhuri 1960 , Gropp 1970 , Yosida 1969 , 73, Wurster and Atwell 1973 .
R. h. linduensis and R. chrysocomus have identical karyotypes. Although the diploid number is 42, as found consistently throughout this subgenus, they possess only one pair of large submetacentrics, as opposed to three found in some Vietnamese species (Duncan and Van Peenen 1971) and two found in some Malaysian species (Yong 1969) , thus giving rise to a different NF. The sex chromosomes are similar to those of other taxa in this group. R. m. facetus, on the other hand, has a diploid number of 42 but presents quite a unique karyotype pattern in having eight pairs of small metacentrics. The more typical chromosome complement of subgenus Rattus has seven small pairs of meta centric autosomes. Yong (1969) encountered a similar situation in the karyotype of R. annandalei, which presented only six pairs of metacentrics, and he explained its evolution via pericentric inversion. Similarly, this theory can be applied to R. m. facetus by envisaging the pericentric inversion of one of the 12 pairs of acrocentrics, resulting in a submetacentric as found in many other species of genus Rattus (Yosida et al. 1972 , Yosida 1973 ). The rearranged karyotype would then have an autosomal complement of 2 submetacentrics, 11 acrocentrics, and 7 metacentrics and would be karyologically like others in this subgenus and similar to the R. r. argentiventer reported from the Makassar (southern) area of this island (Yosida et al. 1971) . The sex chromosomes are unknown in this species.
Summary
The karyotypes of four subgenera of Rattus Fischer-R. hellwaldi, R. hoffmanni linduensis, R. marmosurus facetus, and R. chrysomocomus-obtained from Indonesia are presented.
